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Inflammatory T Helper 17 Cells Promote Depression-Like Behavior in Mice
Supplementary Information
Supplemental Methods
Intracellular Cytokine Staining
Immediately after behavior measurements, spleens were recovered, and mice were perfused with phosphate buffered saline through the heart, and the brains were recovered. The brain was chopped in small pieces, and a cell suspension was obtained after passage through a syringe with an 18 gauge needle followed by a 70 mm cell strainer (BD Bioscience). The cell suspension was mixed (vol/vol) to obtain a 30% Percoll/R10 medium that was overlaid on 70% Percoll/R10 medium in a centrifuge tube, and centrifuged at 2000 rpm for 10 min without using the brake. The cells at the interface of the 30/70% Percoll gradient were recovered, washed one time, resuspended in R10 media, aliquoted into a 96 well plate, and stimulated for 4 h with phorbol myristate acetate (PMA, 50 ng/mL; Alexis) and ionomycin (750 ng/mL; Sigma) in the presence of protein transport inhibitor cocktail (eBioscience) at the recommended concentrations. Standard intracellular cytokine staining was carried out as described (1) and using the Staining Intracellular Antigens for Flow Cytometry Protocol (eBioscience). and data were analyzed with FlowJo software (Tree Star, Inc.).
Th17 Cell Preparation
Spleens and lymph nodes were collected and single-cell suspensions were prepared by mechanical disruption in RPMI 1640 medium supplemented with 10% fetal bovine serum, 100 IU/mL penicillin, 100 mg/mL streptomycin, 1 x nonessential amino acids, 1 mM sodium pyruvate, 2.5 mM b-mercaptoethanol and 2 mM L-glutamine (R-10). For the social interaction test (3), the apparatus was a rectangular, transparent, Plexiglas box divided by Plexiglas walls into three equal-sized connected chambers under soft overhead lighting. A conspecific stimulus mouse was habituated for 25 min per day for three days in a wire enclosure in Chamber 1. Test mice were habituated individually by being allowed to freely explore the entire apparatus for 25 min the day prior to testing. On the day of the test, the test mouse was placed in the center of Chamber 2 and allowed to freely explore the entire apparatus for 5 min. The test mouse was then confined in the center chamber while placing the unfamiliar conspecific stimulus mouse in the wire enclosure in Chamber 1 and an empty wire enclosure in Chamber 3, the connecting holes to both Chambers 1 and 3 were opened, and the test mouse was allowed to explore the entire apparatus for 10 min. Each session was videotaped and quantitated blind to treatment for time spent in each chamber and for number of nose contacts. Figure S1 . The body weights of mice subjected to two weeks of daily 2 h restraint stress were 15% lower than unstressed mice (Mann Whitney *p < 0.05). CS, chronic restraint stress. GFP/GFP mice reduces development of learned helplessness. Wild-type (WT) and Rorc(gT) GFP/GFP male and female mice were subjected to standard inescapable foot shocks (IES), and 24 h later tested with escapable foot shocks. (A) Escape failures after standard IES. Each symbol represents total escape failures in 30 trials for an individual mouse, bars represent group means (n = 4-5 mice/group, t-test *p < 0.05, t = 3.808, df = 6). (B) Immune cells were recovered from the spleen after behavior measurements, stained as indicated, and analyzed by flow cytometry. Bars represent mean ± SEM. (n = 4-5 mice/group t-test *p < 0.05, df = 8, t = 9.587 (CD4), t = 4.163 (CD8)). (C) Wild-type or Rorc(gT) +/GFP male mice were subjected to standard IES, and 24 h later tested with escapable foot shocks. Immune cells were recovered from the spleen after behavior measurements, stained as indicated, and analyzed by flow cytometry. Bars represent mean ± SEM. (n = 8-12 mice/group). DC, dendritic cells. Figure S5 . Inhibiting RORgT or IL-17A has antidepressant effects in Th17-dependent learned helplessness. Wild-type mice pretreated where indicated with anti-IL-17A antibody or SR1001, a RORgT inhibitor, received Th17 cells. Forty-eight h later, mice were subjected to reduced intensity inescapable foot shocks, and 24 h later tested with escapable foot shocks. Th cells or immune cells were recovered from the brain and spleen after behavior measurements, stained as indicated, and analyzed by flow cytometry. Bars represent mean ± SEM. (n = 8-10 mice/group, ANOVA *p < 0.05 compared with untreated Th17 recipient mice, df = 23, F = 9.348 (spleen), df = 8, F = 5.068 (brain).
